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ABSTRACT 

PURPOSE: To provide a device which performs various annealing an a silicon 
thin film by irradiating it with laser beam. 

CONSTITUTION: Relating to a laser process device provided with a heating 
chamber 304, a chamber 303 where laser beam is applied and a robot arm 314, 
a substrate on which a silicon film to be irradiated with laser beam is 
formed is heated in the heating chamber, and then, while heated, irradiated 
with laser beam in the laser process chamber 303. Further, heat treatment 
is performed in a heating chamber 302. A chain of operation is performed by . 
transferring a substrate 315 with the use of the robot arm 314. 
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Tu^c^iSS^ri^^-r^ctfcjzoTap^n^o (^4 

(A) ) 

[0 0 6 6] 'A\zi}mMm^m\.. #sk^^M4 0 3 
sn^iast^, mzt^^m^^mmAo 3<7:>i&^it^%^^ 

tzMf^^A 5 ox:- 7 5 Ot:SScoaSTfTX.^fJ:l^. 

0 or:^j.'r<DWi^xno:ztti^>SL^mx^^o z,z.x\^'^ 

.-^5 9 3t:con— x>^7 0 5 9 XSIg^ffll^Tt^^ 
^CDT% wCOS.'SJl^Tc^aST^'S 5 5 0 t;co^aST4 

50 m^n^o im4 (b) ) 



13 

[0 0 6 7] mmmm\zj:K)mm\±^mm4 0 e^mz 

[0 0 6 8] HP-^. 5 5 Ot:c7)2aSfCj!]nfabfct»c^-r^ 

mm\zicti.x (c) tc^-rj;^(ri— if-^^MS*u^ 
^tt^ib:^$-y:^a (D) \z^r^o\znmnm: 

[0 0 6 9] 'A\zm^'ti^mm<Dmm\z^^Lrzmitm 

*fc05 (A) \z^-r^o\zf^^^mmm4 0 6 
m4 (D) ic^^tiTVi^) ^/^^"->yu, 

h^>vX^(Offi14g6 0 1 ^J^ser^o (EI 5 
(A) ) 

[0 0 7 0] :;ifefcy< hmm^mhvxmmr^m<t^m 

J^6 0 2 ^T.ny^ii^rzlt'f^X^CVD&X 10 0 
0 Ac^j¥$tcj5£JK-r^o ^*:t3X;^>>?'i7A^0. 18w t % 
^WLfc7;U^-'i7AKS:6 0 0 0 A c^/? ^ tC^lr^-e 

m^r^o ^{.x/^^-^^yif^mr^tiz^r)^ 

iE>mMm^^\z^^^x^*^ hmme o 3^i^ffi<i:bT^ 
^^{b^fifv^, y;i/^-'>AcDffi>fbfeS6 0 4^?gfi£f 
c:cDg^>fbifeg£^J?^^i2 5 0 0 Ags^-r^a CO 

s^fbi^se 0 4CDi¥$T% m<o^^^^:t>&xj:m\z 

[0 0 7 1 ] ^^iz^mm-i^y (ccTtiU >'i'^ 
>^m\z^^xm'&m\z^x-r^. z.<du. "f^vmm 

6 0 3 i:^CDSffl(7:>^{b%lg6 0 4 ^: i^^-^ X ^7 T^cC 
T, 6 0 5 (he 0 9<^^^fC^)^$^'l':t>7&^aA^n^ 
Z.hht^^. :i3LTy-X®^6 0 SiiFlz-O®^ 

6 0 9 (h^^^ssM'&wtcji^^iE^n^. ■^ib\z'^^^jvm 
^\tr)^^m'tmzm^-^ri^o 

[0 0 7 2] ^VX. 1/-- tf-^CDM#t^fTl.^, V-X 

^^6 0 5 <h Hi/-r >ffi^6 0 9CDS)ga{t;^ftA^n 
mm:um^4 6 oxit-r^. (ms (b) ) 

[0 0 7 3] l/-if-7tt^S8l>KCcfc^T--;K;)*5T 

SPp^Sfe^MiibTg^^ba^me 1 o^:/^Xvcv 

DffiT7 0 0 0 Acoff^tC^K-r-So -^LTTL^^tXS 
^ST, V-X«1i 6 1 1 H b-i- 6 1 2 ^ig^ 



(8) 4#M¥8 - 9 7 16 9 
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^m^^xm^r^. mmz7i^mnmm.^^z^\^^x. 35 
ox:(Dmm:mm^immm'rz.^\z^Ki. ms (o \z 

[0 0 7 4] [^js«?*j3] :^mmm\t. ^^^m^mm(D 

\zm^m\zmxt^:zt\zJ:r). JS^^g*S«(c^fT 

rs:yj\^\znt>ii:. :i(Dmwzm=ft;:y^\^\zm^^mLrz 
^mm^^^\zu-^'-^(Dmm\z^Dm^it!^\^±^ 
10 it. ^^\zmm:9!m^iB^^z.h\z^y). zl(d^^^(d 

ai4/ii^ii5 < !mm^(Dm^m,m^m^^xnm. v ^ >>?x 
^^m^-r^mx^^. 

[0 0 7 5] ^6 
To ^•r3-->^7 0 5 9;y^XSS6 0 1 ±{cTife 

m.L\.xmit^mm^ o 2 ^x/^^y^^^iicto 3000 
k(Dm^\z^mt^. $6tc#aK^^]^6 0 3^5 0 

20 ^ffVi. #aSS^I^6 0 3 0^MIC^»l^S^{t:tt6 0 
4^Jgs£t'^« ^UTl/S^X h^ffll^Tl/i^X hvxi7 
SOl^J^Sgf^c l/i^X hVX^ 8 0 U^. 8 0 2T 

f^S^^-J^ (XU^>h?^tt) ^*bTt.>^o (06 
(A) ) 

[0 0 7 6] :k€\z-y^)vmmMmm^m^\^s *k 

6 0 5 ^?^g£L;^c^. Xt!:^— 6 0 6 ^fflt.^TXH> H 

30 ^-r^fT^o e:^bT> i^v^x h vx^ 8 o i fCcfcoT 
ffl55j^e5(c:^S$nfc#S«^^K0S® (^-815^^8 0 2 

6 (B) ) 

[0 0 7 7] :;*:izi/vx hvx^ 8 0 1 ^BiOl^^. 5 

5 or, 4m^<Dmm^M^m-r o zi<7^iLm\z^^^x. 
8 0 ^x7f^'f^o\zmmzm=xf^:^^^tm^^&i)m 
i^mz^^f)mnvx^^<z.ii\z^'DX'i=it^ri^o c(d 

40 ^^<to:>^^. mWz^nu^\^lzi:k7im&^\^^\t2 

'A7im\zfis^^^Lrz^^iimmm^n^ c tf}^x^ 
^« ::c:th^, s o 2x^'^n^mmf)^mm(Dmn^^ 
i^izm^yji^'^^T^T.o y h^^^Lx^^^(Dx\ ;e 
^^sti. ^93 8 0 3X7r.Ty3\^\z{^^ii'^7cmzmn 

LX^^Ko U^C(Di^^f&&\t. 5 0 — 2 0 0 Mmg^ 
tf*:»-rc:<t:?^^*T#^o (1116 (C) ) 

[0 0 7 8] mm\z^^^^^mt. M^^mf^m^h 
^\^^\tiii^^^\^^\t.i^mzmnT^(Dx^^i)^. ^cd^ 
^^mLfzi&cDm mr^v \zm%^m^^mmLxi^^ 
50 ^c^f)^TEu mi^m^^mmm) (^^mmm^^^n 



(9) 



- 9 7 1 6 9 
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[0 0 7 9] ;icDl^— if— ?tO,^MtCj;^T:^-;l'«, 
1f— ^OMItO^lC. 5 5 0'CT<^SD?^ffl:S (2B#ra1) 

sgme 0 7*^#e.n^. (06 (D) ) 

[0 0 8 0] :kizmitm6 0 45iOI^<. ^bT/"?:J'- 

->if^mh. 0 7 (A) tc^-r«t5ic»KK9>-:^7. 

^(TJSttS 7 0 1 ^:CDR$, S-ttB 7 0 1 F«gl'. 

ig^^SwSS.'^i (8 0 2-rf^^nfc®«J) t^SfiKSw 

^^^^4SrjS^t^C:^:^^•T#^. (0 7 (A) ) 

[0 0 8 1] J»:lcy*-f H«eaM<i:LT«KHBt-SiE{bS* 
)K7 0 2 ^X/ly^J'ffiS^cSy^XVCVDffi-e 1 0 0 

0 A®;p$frfig)K-r^. j>:{cx*>>">2xS:0. i8w t % 

^=fi-Lfc7;l/5z:'t7AK*6 0 0 0 A©JP$ tC«^ t*- 

j:0. h«ffi7 0 3^Jgfi£f y-l* h«ffi7 0 3 

;S<i:bTI^@l!<b^fTl'i, 7;i/5::i';7AOg?<t;iag7 0 
A^m^-f^. ^<DK'fbt)SO»^«2 5 0 0 ASftt 

•r-2). c:cD^<bt/^7 0 4®;?^!?. m.oyfm<&-(:t> 

[0 0 8 2] ■^ib\Z^Wm-i:i-> (C CT« U >-f :t 

»CJ:-pTStt^(caA-r^. Z.(D1^. y<hS@7 0 3 
<*:-€-<7)^HC0^{t;!i/S 7 0 4 i:*iv;^i7 tfitjT. 7 0 
5 t7 0 9 (Dm-miZ^nm-l ^yifi^X^ti^Z. iihlS- 
^. LTV-7>®^7 0 5 t Kl/-f ^M^? 0 9 t 

d^esM^«)jcj^sg$ns. ^<b\zj-^r^)im^m.i$.7 

0 7 t:*-7-fe:-y hy-f hmi^7 0 6. 7 0 8*i^«Dg 
ES^SDlCJgfi£$n-5. (07 (B) ) 
[0 0 8 3] -?-LT, 0 1 ~0 3 iCS^f U— y-'-MSS 

t H K 7 0 9 ©^^a<btaA^nfc^$Ei^<D 

[0 0 8 4] U— if-^WMI^tCcfc-STn-jPWi^T 
)ir»1«6^KtbTiE{k3t3^)K7 1 OSry^X'-^CV 
D&T7 0 0 0 Aw/SSlCfiKj^f'!). LT?LII ttXg 

^mx. 'j—7.mm. 71 1 t\^u^ >mm 7 1 2 <£:ags 
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ox:mummm^immm-r:inzjzD. 07 (o \z 

[0 0 8 5] *^iS««jfC3^-r^l» K^>>'X:5'«, ift^ 

/O [0 0 8 6] C^M«»J4] *SISg0iJ«, 0UC^-rSB 
O^mm^^T, 01 1 IC2t:Si60iJ«||[B&»^fiKSr^ 

■r. 01 Kcisi^T, 0 1 i;«^«sis£0ij 1 

T^bfclftH^ti^U«teS:Wt- ^. 0 1 iic^-rsM 
fci'— if-«as^3 0 4-eu— tF-^cDHg#{riSMa 

^ffU, Se>fC3 5 lT^Sn^JD^^TSn^^fflS€:fT 

[0 0 8 7] ^LT. llDl^^3 5 1 XCOlsamT!}^! Vfz 
20 ^. 3 5 O-eS^^n^^TSfiW^i^^ff 5. »i^©5S 

s«> ^sf^-Ms 5 o\zmx^n^^m:»7.(Dmxm=&m 

Stt«ffi^3 0 7tC^j^$n^o 

[0 0 8 8] **ss«sj-e^-ri/— y-*-^wfisM«, #s 
s^^iKro^a^k. mm\z^r,f^^itvrz^mm\zM-r 

[0 0 8 9] 

30 mm<^mM] 

[01] if— Mas§w±ffi0. 
[0 2] i^-- !f-5asgg®wf®0. 

[0 3] l/— tf-^!aSgM©Wf®0. 
[04] ;*/7 7-S«±(CigS14S*m^f^ST-5X 
g$rS5t"0» 

[05] ilf)Kh7>>^X:5'«f^Klg?£^-r0. 
[0 6] S«±fc$gSttS^M5:<^M-r^Ig*^ 

■r0, 

40 [07] mmh^>i^7.^(Di^mj:m^^tm. 

[0 8] #^SK^^]K(C?^tLTHgl>t^nfc^— tf- 
[0 9] l^ffiK^*M(C*fbTSgW$n}tl^— !f- 

[0 10] $s^i±a*iKwf^s^ft<h#e.nfe*gatt 
[011] i/-if-«asesw±M0 

50 [?gF^W!ttBJ] 



(10) 



3 0 0 • • • • 
3 0 1 • • • • 
3 0 2 • • • • 
3 0 3, 3 0 5 
3 0 4 • • • • 
3 0 6 • • • • 
3 0 7 • • • • 
3 0 8-- 3 1 3 
3 1 4 • • • • 
3 1 5 • • • • 
3 1 6 • • • • 
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mm 

u :7 h 



3 1 7 • • • • 

3 1 8- 3 1 9 
3 2 1 --3 2 2 
3 5 6. 3 5 7 
3 5 8. 3 5 9 
3 3 1 • ' * • 
3 3 2 • • • • 
3 5 2 • • • • 
3 5 5 ' • • • 
10 3 3 0 • • • • 
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^mW-S- 9 7 16 9 



imi] 



CH2] 



A — 




^^315 311 



i 



30S 



302 



[1^13] 



332 



'331 





317 



CA) 



6 0 1 





— 


— X 


— =u 



I i i i i i 

6 0 5 y 6 0 4 6 0 3 r- 6 0 9 

CB) \ \ / / ^6 02 




6 0 6 




6 0 7 



6 1 t 



6 1 0 



6 0 8 



6 1 2 



(C) 




(11) 



m^W-S - 9 7 1 6 9 



[1114] 



me] 



4 0 3 




4 0 1-^ ^ 400 



(B> mmm. 



4 0 6 



CO 



i X X X X X 



4 0 6 



CD) 



4 0 8 -^ 



8 0 3 ^801 
CA) \ -<^0 4 



8 0 2 




(C) 



6 0 6 



8 0 3 



3- CD) 



i 4 I i 1 

6 0 7 



6 0 0*C 




^ 220 240 



260 280 300 
(mJ/cm' ) 



3,5 



3.0 



2.5 — 



2.0 - 



1.5 - 



1.0 



320 180 




I 



I 



5 0 or 

J \ I L 



200 220 240 



260 280 300 



320 



(12) 



^mW-S - 9 7 1 6 9 



[HI?] 



m 1 0] 




(B) 



(C) 




No 




;^ev«&et Cspins/cm») 


gH 


i 


560r.4h 


3. 2 2X10** 


2. 


0 0 5 5 


2 


5501C. 4h 


7. 7 2X10" 


2. 


0 0 5 5 


3 


(550'C.4h)+LC 


8. 2 1X10" 


2. 


0 0 5 7 


4 


C550-C. 4h)+lX+ (550r. 4h) 


7. 6 5 X 1 0 1' 


2. 


0 0 5 1 


5 


600X;.24h 


). 0 6X10" 


2. 


0 0 5 2 


6 


600^, 24h (N jftEt) 


3, 0 6x10" 


2. 


0 0 4 S 



305 




(SDlnt.Ci.^ 

H 0 1 L 21/336 



F I 



